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[if i ] 

, N . 57 j^#^¥^#*flxi:ic^;£2 *i^mra«fe^fli t . ^JSfMiftjji_htc^/£2 

[iMH 2 ] 

Huie>- =1 >sfb)ittftuie/ifi6^s)i^ffiic^^:$ *u mm^mmmm^rmizm lt 
usii situ t . ftuie^Bie^«^fija^Df±ffl^a -7 a? 2 Sftouc * 9 *i nx u 

immn 3 ] 

to ten 1 mitm t mmm 2 1«^iji^% oxv^iM 2 icte©^^^^ 
[if ^ji 4 ] 

[If ^JI 5 ] 

hu ie n x v =1 > ^ 57 - > ^ v - h mti u^PMosh7yy7s^fi£, ftuiep 
Mosh7>yx? jitc ttHuie^j»ie*iJi. mmm 1 sftJU^^ituiei? 2 sfti&fc*^^ 

fix v> 4 v^If ;d<Jl 1 jb-'b 4 <m^-f tifeMcietS^^iffr^go 
[If 6 ] 

Huie^isnx v =1 y >*9 -y t mtzmmt&mmtomiz . soie^i^x nx^-xfij 

& \z mm^^mwmu, 
[if m% 7 ] 

m n x v =1 y 9 - > ^ r- h mti U5PMosh7>yx?^ix, mtzp 

MO S F 7>- y x & fulfil? 3 s fbH ^-ffy f& 2 fi X % If j)< jI 6 \z let^^i* 

lE o 

[If*JM8] 

2 MIii_h^Sfjl*TlC J: 3 y>§0 tC Jc -> Xmf±ltitl*&. t - - 7^T<7)^Df [C o Tt 

Huie©i/L*Tti . if^Ji i frh 4 xa 6 <7)v^-f ti*Mcie®<^#isiix m n > ? -> tc 

[If ^JM 9 ] 

<r>mmnm-&itm'tzrzdt)<r>itm\H\&-& t ^mi±ffi&®m*nz.rz¥mfanw.iz&^x . 
mmfrwmtri®$& t txm^ms izmm<?> frmnt>L®m*nz-x^z z t^nrnt-tz 

immn i o ] 

Atim)±coiiit>*MW^ z &t> h'Mn'L mtimi±^frmLxfrmmj±^i%^-?zrz 
tb<7>frwmiJi®m t . mmmm*fcfa-?z>fzdb<7)mmmj±¥t£.®mt . mm^wimn^m 

&t> h => a ;<^mft^mm^ ztzdb<7)tt:m®m^^^mmi±m±®m^m^tz^mwmu 

tC jo T . 

HUiey>SO&l/L[Hlg& i: LTlf J|<JM8 tc !fi«^ ^ SOfictt « x. X \^ Z Z h^n'^h-f^ 

\mm% i i ] 



bo te £ j» be *sji±£# a, Tito tea? 1 ^ftisixici? 2 

[fMH 1 2 ] 

Huiem 2 mitm^mj&wnz , mfe^m&^mt^ 2 



f b m % &i& -t & x n * # t? x # 



[000 1 ] 
[ 0 0 0 2 ] 

7 + (Integrated Circuit) tc ^?|< $ ft S iff 'tt liffi^ t ~f S i"^ U o T is *) . 

£ h % ZmntgitSj ^co-iX'&Z, T + u 7 I C <^7ifiJ^Llc:d<a6<bft£ WifUi L § u 

[ 0 0 0 3 ] 

^4?#^g^Mftlcff o T#JBffi«H#3t* s fl!v> "b tiTv^. fiat tcfcv^Tffi 

mmizmm^ Z&^^Mfa-f & fzdbizm^ *htLZ>mmB*? S 0 G (Spin On Glass) die 

& if iCioT TIB iclrlg $ ftT § #jfg|| 2/ n > ^ 7 - > «b * S l&f/itt^ h ^ > * 
[ 0 0 0 4 ] 

* ^ % co > # - x a a §y ')n>n >f > ^ ^ > r - iz tJ< j?| h ? 

o Tl^f S^u fc*U *J s& § o 

[ 0 0 0 5 ] 

M##0i:LT. x -J n > - > * § r- h Uti^ffl^/cif ®(^M 0 S (Me 

tal oxide Semiconductor) K 7>y XJ'tiuT V-X, FM>\ ^ * * ^ JgJS* la] 

f ^0^T'(Jffl^ti§MO s h j >i> x ?-?a#*sn,>- =i & * hts 

<^ & l/L fl <7) ^ f |J ^ h 7 > X X ^ <7> L § VMfi^Sft t LTiStlS o $ ^> tC ^ (^[Hlg&lC It^ffi^m 

[ 0 0 0 6 ] 

V 3>A-?->i^i^y-h ^ft 4i <7) x ^ ^ - > K icouT li^^fFi: 
m 1 k:W^$*ifct<^***>S. #JNffF^:» 1 7HMO S filial h mtl^^XMt/il^ 

r- hm« + ^-H)^±#i:«lcf±*ra^ttit^n-tS^\ ^*fe4&agJS**5X 1 0 1 Vcm 
-3<?> fc §lcft*M^tt*^:i: * 0 . c <r> fl J: 0 X^^-^^^^cS < * -5 o tlT 1±* M » 
iiM^i-^o #ijggy 'J =i > ^co^fmWimmb* 5 X 1 0 1 Vcm -3 J: H'J^vk SJ/tfl 

§ „ 

[ 0 0 0 7 ] 



fb^^>b<7>7K*^^W^M8ff-t^^vS**^^$ *it^& ifffFjSriiK 3 ) 



L L u -f ii </> if <fc . ±^ Sialic ^BieiiJl^ S * lc I£ H i" § 3 t ^T§f , 

[ 0 0 0 8 ] 

[iff ffJOtk 1 ] iff Hi 2001-284464 
[iff ff >CFt*c 2 ] iff Hg¥ 6-1 1241 0 ^i>« 
[iff ffltM 3 ] iff fFl? 3 1 9 5 8 2 8 -^-i>ffi 
[iffff >CFt£4 ] # Hi 2003-152100 

[#iff fF3tifpv 1 ] Dependence of the Work-Function Difference Between the Polys 
ilicon Gate and Silicon Substrate on the Doping level in Polysilicon (IEEE 1 

9 8 5 ) 

[ f & bh cd m ^ 1 



9 — zs \z isx^x, ±g^^faie^<7)irMic ^t^Bt^ ^^%n^itxcD-^m^^9r<^ 

ofco C <7> Jc 7 ft^ M a ^iEtt £ fztt>\Z. tft^WmX'lt^^B,^ ') ^ > ^< 9 - > CD ±.m\Z 

t f$ ffl s -r . -r" +f > ic ffey m *>* fcofc. 

^ CD X <£> £ o 
[0010] 

> ^° t . ') =1 > ^ ^ -> ±^ t§^T4^frS«i:tcff^£ nrzmm&m m 

^^mmmmmmmh\zw^^ntz^mmmm^mx.rz^mwmmx^^x . _hie^ 
wie*ftis^Tffl. _hffi^^Mffl^«7 x =1 >mitm^mx.x\^ zn\z& 
*) . ±.m\z&mwifflim & ^ic h-?. ^ish. >• > • ^ ? - > ^©i/tfi^ 

|B)t;ict^Zi:^T'§§o 
[0011] 



^^ic _hiem 1 sfbn ±iem 2 mitm<^mm^m^ o t v^s j; 7 \z l t t ^ 
fi l . hmm 1 sfbn t -tie!? 2 sfbd^i]ii?afB] cx-u i\ 



[ 0 0 0 9 ] 



[0012] 



_hiepMos h => > v * 9 ±.\zi$±.$z&mmmm. tmm 1 mitmiku ±.mm 2 mitmv 

[0013] 

* tz . _hie#^ h b b x n > ? - > ^ _hiere ra m c . jhie^ss n x v > ^ ? 

o 
o 

[0014] 

friix^oT, ±.mmnm^ii. m^m 1 4 xn 6 ^^-t nt-izmm^^^^^ 

^ > • M 57 - > IC Jc 9 fifiK £ tl T £ „ 
[0015] 

[0016] 
[0017] 

t « w it jg& sin t . ±.mmm^mm±.\zm imitm*miiK-fzx.nt. _liq 
m i sfbuxic^nie^^^ff^-t zxm t . ±ie&wK*iJg±*#A, -exists 1 mitm 

[0018] 

mm 2 mitmjkv ±.mm 1 sft)ii^]®jR£ncP&£i-sx*i^ #t? «k -? tc lt t «t v>. 

[0019] 

* fe» \z frfrfr) h ~f x B H B y V =1 > ' < 9 - > ■ <^> i&tftfft * la] C tc i" -S c t to* T S . ^ 
i, ') uy* 9 - > <7>mtfLig.%MW Loo. Miy 'i =i > ^ - > ±IB lc ^*ffi*ftlB % 

SITS -So 

[ 0 0 2 0 ] 

-ttitj. m 1 mmm t m 2mitm<nmm-&m% &t°b . ^ > ^* ? - 

><^xMitftici!b.b-t±T!i? 1 sfbn m 2mitm^mm^mmtt^mn-t ^> z t ^t-s 
c*ucj=>k #^ B H B x V ^> ^ 9 ^^'i^mmzmi^-^ < . ^isii^^it 
^sp 3 *i & u a x 3 > ? - > % wif&-? % z t t*T° b z o 



[ 0 0 2 1 ] 

*ITV^5 #i B H B y n > 5? - > t . mi SfblK^^m 2l«i)^fct5l 
i$ \Z ffi g £ *l X -g, H x 'j 3>A-?->tov^T, M H x M n > ^ 5? — > <?> 

=> > x x 57 a. #y ^ ij^faie^nff^^ictf 4- ^n-s tk^^hm^t^ > ? ;urn >f # tc 
*) . t ^fmtrfr&z (Adrift fF£i$4 ) . ±iem i 

^ftim^i? 2 ^fb)H^I%* 5 tlT £ ^Mlc PMOS h 7>y x 57 ^git £ C i: tc J: 

•9 . _hie^^ n x -j ^ > ? - > % r- h mm tt5PMsoh7>y^^L§u ftm 

© T $ -t± & c t it % u 0 
[ 0 0 2 2 ] 

s tz . _Lie#*s ■j3>^5'->tr-f mm u^pmos h 7>y x?tt 
_liqpmos h y y is ^9 ±.izi$±.m&mnmm. ±mm i mitmjkv±.mm 2 mitm& 

fttf&Z tlT^*^ & l \Z-fitllX. h7'V7'ffitt^^§ca*T-§, PMSOh7> 
y X ? (?) L § vWtmffiftiJffl'H^fiT $ tKt &&v^ 0 
[ 0 0 2 3 ] 

* . _hie#*s B B H x 3 > 57 - > h _hie/s m asi^>^ tc . _hte#*s n x n > ^ 57 
-y mt^mizmitm. m smitm^^* zmmm^z h\zmz.x^% & ^ \z-tfiis. m 

3 sfbKtC Jc 9 fS B B B y 'i n y 9 - >^<7>*m<7>&Wt-&ffiit'tZ Z t frX § . #^ H B H x 
[ 0 0 2 4 ] 

u^pmosf v > x x 57 _hic ii_hiem 3 mitmb*rtj&£ *it^#^ & -? iz-tnit. h 

=> v -7°m&*'£%. ^Kt h*X # . PMSOh7>yX^L§ vWft«JEE*iJfflJtt^i&T 
2 if § c i: li&v*. 
[ 0 0 2 5 ] 

2 Mlil_k<7>SJ/L*Tlc J; 3 ^SOtc Jc o Till &tJ*m. t - - 7^T<^^Hf [c £ o Tt 

^M/^-t -5 #IpH x V =1 > ^ ? - y \z J: 0 $ tlT I) J: 7 IC L fc^T* . *^B^<^^i| 
#SIT*1J H x V =3 > ^ 5? - > <7> fif/Cft ^ ft!) iP L o o . H x 3 > ^" 9 - ><7> _h 

if \z^mmmm^wim.xB %><?>x. gt^gts^i^Jit^. 

[ 0 0 2 6 ] 

±.mftwmvi®& t LT*%B^«t§^ B H B y ') ^ x ^ 57 -> ^itx/i^sij&j/L0g& 

[ 0 0 2 7 ] 

A^mff^tu^^feijp-t ^> ai^j h'Mn'L tii^mjEE^^sij Lxfrmmj±*i%fa~t z tz 

f IJ ft I/l 0 S& ^ ft x. T v^S J: 7 tc L /i<7>T. ^s+<?) @ 4®-b^itl,o 
[ 0 0 2 8 ] 

*mn<7)¥mt¥mw.<7>mi&?]&xi$. ^mi^mm±.iz^mm^^Lx^^^ B y -j 
? ->tr^t^ig h . ^le^igH^x ') ^ > .x- 57 -y lx ht^mwmuh\zm 



m{tm±-\c^mmmmitfZf&-t zxn t . tm&mmmm ±&<e? a,x ±.mm 1 mitm±.\z 
m 2 mitm-zmfft-t zxn-&&& & -? iz ltz<dx. ±.m\z&mwimmt}*$>z ^ftv^ic^ 

frt> h -f ^ffi H is ') =3 > ^ 9 - > <r> fficjjtft ^ m C \Z -f Z Z t &X § . ^i H H H y =j > 7 
$ «b ic . mis ffcffil ^121 fLfll g -J =i > ? - 

>^^^^-iisic^^-t±Tm i mitm t m 2 mitm^mm^mmtt^mn-? z z t ^xb 

£„ Ztl\z&*). #JfSH ; y ') n > •>< ? - > <7>^*««lJglc Mft < . &JSE*ftJB<7> 5 frJKfc 
$ ti 4- H ^ >• 'J > ^ 7 - > • Mfc-t* Z t t>*X* % Z> o 

[ 0 0 2 9 ] 

mm 2mitmikv±.mm 1 m itm* mum iz ^ -? zxm^^t* ^ ^tna, mimit 
mjkvm 2 mitm^mzLrz^mzwiw. 2 nx^z H B H >• => > ^ ? - > ■ t . a? 1 s ft 

iSVl 2 gfbJgSa*f?£E-*5$BJ&Sk:ffiH3 ft TO £#*SiHry 'i 3 > 9 -> tov^T » M 
H >- u>;-i9 — y ^)^!4tl IS^IB] c T*?> o T t x S vmc © f/t ft * S ft <b •£ £ c t 
fc»T § S . 3 «b »c . mi sftJSm^i? 2 gfbd^l%* L fcSBfcSk: PMOSh7>y*x?t 
ilti 3 tc Jc 9 . _Lie#*S H B H x 'J n > ^ 57 - > ^ r- h U5PMSOh7>y 

[ 0 0 3 0 ] 

piy iic. p m^m^fstmA $ ftzcP ^ ^ srjs* ( p w) 

isi3 jkvNo^'iffii&b i$>- ') ^>mn i <n mm iz bi& $ tirzm\.*m<tmfr % it 

MWHtm 7 \Z J: 9 $tlTv^„ 
[ 0 0 3 1 ] 

p ^ x ;u ^ 3 _hlc . 0J*.ttJ8SI¥*>»*9 15nm(f ®Jt<o r- h mitB 9 

^tixv^o n ^ x >i t&ifc 5 ±ic. r- h m<tm 9 ^<<v lt . pm^#L%it)*&A2ftrz& 
i B B B y 3>ii)^*§p + y-h mm 1 3 s tixv^. n + r- h -mm 1 irv 

h mti i isvp + h tffi i 3 ^um\z v a v <y *->i 1 5 tix § 0 

[ 0 0 3 2 ] 

p *y 31 ;u 3 tc . N + r- h tS 1 1 ^ ft A T . N***^M0Sh J 7>>>*7 ( W 
TNMO SF7>y7s?tin) <7) y - h* M >^Ilal^li^-tS L D D (Lightly 

doped drain) #1131 <70N MftJB 1 7 frW>&$ tlTi^„ P ^ 3z ^ 3 \z is T . Y- 
V mitm 9 . N + Y- Y fft 1 1 . NlliKIS 1 7flNM0Sh7>yX 
N + h mm 1 1 P ^ ^'i «ia£ 3 tc ii L S vMftiUPffl^^ ^ * ;u K - tlT 

[ 0 0 3 3 ] 

N ^ 3z ;b 5 iz. P + Y- Y mm 1 3 * « A T . P f t ^iMO S F 7>y 7 ? ( ^ 
TNMOS h 7 >' y 7 ? hU7) L Ol^tMt^LD D1tii<7> P M 

III 1 9 ^f^^tiTv^, N^3z^^^5 tcfcv^T. r- N^fbfli9 . P + r-Fi 
SI 3, P Iffiti 1 9 ti P M O S h 7 y y x ? % *£ ^ i- S o P + r- h ti 1 3 T<^N 
^ 3i >i 5 ic i± L § vMft ftO ffl m <d * ^ * ji Y - -7° frM £ fi X £ . 
[ 0 0 3 4 ] 

m=Fftmmitm i ±.\z ] > ^ > >■< 9-^13*% tz&mami- 2 1 ^w^^nx^ %> 

o 1^11^2 is. miti^'rk^ ^tz^\zm^^m^xm^\tnmxm.m^mK^fitz 

n m^mm tmrnmizm a 2 nrzms^m mmm <n & ^> =i>js 2 5 ic j: »? 



[ 0 0 3 5 ] 

NMOSh7>yX?i> PMOSh7>y*x?i, M^frMWHtm 7 Sl/Eifir 2 1 _t 
^#^?y M =i>*«c 1 ±^ffitc. #J^.li^j?**3 0 0 nmgS^N SGI (TsUt^^ 
£ fix &^gHbJH) i:IJ|^5 0 OnmSS^BPSG (Boro-Phospho Silicate Glas 

s) xzmmt&mm 2 1 t)*r*i&2 tix^s, iip^m#iii 2 7 ^gtffitir±ift^Ji£ 

tiTv^s. L . JBMijfeiKIK 2 7 ^^ffltt^iifliSnTv^ft < T t «kv^. HlT-liNS 
GI^VBPSGilJ-^fbLT^^tlTv^o * . H^^il 2 7 UN S GI i: B P 
S GJg*>fftJiJglcHI££ ti* t^Tli* < . fliliNSGItPSG (Phospho Silicate 

Glass) m^nmm% t\ m.<^mmm^^-mm^nmm^ht: ^> ^^xs^^x ^ £v^ 0 

[ 0 0 3 6 ] 

IB fflt&BM 2 7 _hfcf? 1 sfLJjl 2 9 fc*$J £ if 2 On m <?) B J¥ lc 0 j£ 3 tiT i> § 0 

n + y- h mm i i _h. p + y- h mm 1 3 ±. n m&mm 1 7 ±. rmmrnm 1 9 ± 

. ^^MJ/i#*3 H B B ^ 'i3>JI2 5 ±<^pfr£<50^t&<7>J£ra*&if£jg| 2 7 1 ^fLISS 2 9 

tc. & \z mtvc-? & Tz db <f) n > 7 ? h * — *■ ^tiTv^§„ 
— ;|, <7> — a m ^ $ flX # V> . 
[ 0 0 3 7 ] 

if 1 sftis 2 9 tikun > ? ? h *- >i n \zm 1 &mwimm 3 1 fix v> § . a? 
1 &«ie*§ii 3 lit 01 ^ arris m h miz, t i ^^^b^sui^in 0 n m@s<^ 

a-'JtHU, HJ¥fc*8 0 0 fc*<b 1 0 0 0 nm<^A 1 XUA 1 □ & <r> f ft H & W HI lc Jc 9 
7F2fiK 3 *IT 5 - t£L i? 1 ^«ie,|£Jl 3 1 <7> tt & & d tl IZ mfe £ tl £ & <7> TMi & < . 
m *. It A 1 . AlCu. A 1 S i . C u% £t . T i . Ti N, TiW. W * if <?> f ft IS *S 

[ 0 0 3 8 ] 

ISW*feiSll 2 7 _L^if 1 ^WSe^lS 3 liCl 2 sftfll 3 3 MJilf 6 0 nm^III 

tc^/^^tiTv^o z^mmmxitm 1 sfbH2 9 ti2iti3 z <ommt>*m% -?x\-> 

I21ftI3 3 ilcTEOS (tetra ethyl ortho silicate) WkJk Zt Z <r> _h \z KZf& 2 fi 
fcSOGRi!i^4«> 7 ^ - > 7 ;HH 18 W ijfeifi Jg 3 5 fc* j£ 5 tl T v> s . H 1 ^ IS ffiHH 

3 i _l<t> nudism 3 5 <7>p/rs<7>«iHUc . n i &mmmm 3 1 t m 2 ^wse*ns 3 7 

M i& lc Jifeci" £ £: #> <7> X tl — — Jl <>» 0 ^ tl T o 0 1 X it x >i - * - >i <r> — li EI 
^ £ *IT & v> . fg TO *fe^ H 3 5ttTEOSHIi:SOGI]i^lllSljItcFi/^5tl§t<7)T'tt 
* < . #0x.ti. SOGIllcTEOSI, NSGltBPSGI'Sr^^til^^^lci 

[ 0 0 3 9 ] 

m m Ife^fli 3 5 V X ;b - * - ;u 1*1 \z . x If HI J¥ l 5 0 0 nmSS-?i>oTAl 
S i Cui^45l2 ^WBE*llg 3 7 tiT § . 

mmmmm s 5 isvi 2 &mmmm 3 7 ± tc . ^ >v ^ ^- ^ a > tfii ux, m*. 

It 7 => X v m itm 3 9 1 OOnmgS^IHTM^nTv^. 
[ 0 0 4 0 ] 

( 1 ) >- 3 >Sf 1 lc xt L T . NMOSf7>yX?f^^itP*!7ii|ife13tr^ 
L. PMOS f 7>y x?f^^te1lcN^x^^b15^f^Lfct, >- n l 
®lc. l»Ki^)LOCOS (local oxidation ol silicon) v£ lc =fc 0 . ffv^fbfli^'b 

[ 0 0 4 l ] 

p ^x^4fiisS3J55LVN^x^4BijS5<?>^fflk:V— h ^fbH 9 *JK l 5 nmSS^IJlT- 

rtf&Ltz'ik. y- v mm 7k u& turn? t ; > K-^^fg^^ ^ >jg%iw^.ii jsjeec 

V Dv£lc J: 1 y 'J 3 >S« 1 Ji^ffitJK 4 0 0 n m 5g£ H I? lc it ft L . ; > K - ^#JK 

a >• ')n>itn-?-->rLty-h m« ^* 9 - > ■ & ^sj/t*r ^ - > ■ * ^ts . 



3?mmmmm Jku a *>&Av£tc «k *> . nism i 7 jkup mmmm 1 9 n&mmffim. 

m ft «o DflC®;t7C# 2 3 iHfclg^iftft&ar x -v >y 7 SJLIilc J: 9 "tf 'f K ^ * 

1 5 . ?aiirmif&y ^ a as tc 0 . n + r- h mti 1 k p + 

r- h mm 1 3 . nmkis 1 7 svp mk« 1 9 ^mmmm,mm^ h viz&mxmz 

'i^>i25t ff^-t £ ( El 2 ( A ) #1. ) . 
[ 0 0 4 2 ] 

fiffilftlit^fiffi* 2 3 ^0/^^I«tcfi|/LMfl5iJi]ffl^^|4^^ >f *>aAv£tc J: 

►) fji liNSMx^^ >tc «k *) i ok a/u\zmm-f . #53.0 

XI 0 H -6.0X1 0 M /cm 2 ia, 2 k n/dtc Ufit -5 *9 1 . 0X1 0 15 - 

1.5X1 0 15 /c m 2 mm^ -i *->&Afc s '&^T*>.&. 

2 3 tiP M^*«*#A Lfc^Sy 'i ^IT^IT'S . ^^jf ^apgy^ 

ib 1 7 xapiiti 1 9 <7)ffi5agjsa£fcJB*0^-tsfc«>^ -r * > a a t m w tc ft o t 

«k L . # ffl <7> ^ * > a A tc «k 0 tf * o T & «k £ N H x M n > fli ^ 7 - - 

> rt5 bu tc A^if ft o Tfif/ttt 2 3 *>^*fe^«Jg<7>ilNjfl|]*fT * oTUi\ 
[ 0 0 4 3 ] 

( 2 ) ti^tffi CVDftCJ:^ x n >Sflx 1 _L Affile N S Git 3 0 0 n m@)S^ 
Hj9tcttfj! L . 5 h\z^coh\zB P S GJg&fciR 5 0 0 nmSS^flifftctifi LTiK^I 

12 7tffMt§= s o o - 9 o o °c^um^ft~?mBMm^mL . m mutism 

2 7 § . ;;x\ _t2 h± s fcabic . IB m%&mm 2 7 _htc $ h \z s o 

Gi^iftlllit^i^tLTtiv^ (02 (B) #M„ ) . 
[ 0 0 4 4 ] 

( 3 ) mmmmm2 7 ±.izm 1 m\tm2 9 *m*.\x2 0 nm<r>mm\zw^-f ^ . m 1 m<t 

B2 9 ^ffMSSi: L T x fJx.tiS i H 2 C 1 2 ^VNH 2 tSfl#^i: Lfc#9 7 0 0 °C*I 

^IDfiRiSVx -v ^> r^»r tc J=»), II sfbd 2 9 S^iP^fiSI 2 7 <7>p)f^^ 
$Bij£tc =i > 7 7 h ^ %0j^-t £ o ECR (Electron Cyclotron Resonance 

) x v * > r T* #0 x tf C F 4 t C H F 3 <r> if 7. ^ ffl § 3 t tc Jc 0 . 4# gij ^ ^LH * L ft < T 

i ^fbfli 2 9 ^^i^ifeii 2 7 fc-sic&s lt =i >?n *-^tr^T«§ 

m 1 W. itm 29ij5tV3>?n*-*rtC, TfSW ^ <b (URIC 0 nmgS^) 

^ ^ > ft if co ^ ') T > ? ^ . 1)1 8 0 0 1 OOOnragS^Cui^^tfTi;- 
-y 57 Sic J: *J ±tf* L . ffllS^Wfli 3 1 a ^f^fl. (02 ( C ) #M„ ) 

o 

[ 0 0 4 5 ] 

( 4 ) ^KHiJiMim^x v ^> r^»f tc =t *> . mm&mm 3 1 a /lti 

1 ^ J»ir3*|IS 3 1 £ JF2fiK-f £ (02 ( D ) f»i ) . ^ -v > • r tJ . ixtfECRxy f 

> ^T-fJ x tJB C 1 3 t C 1 2<?> Jf^-Zm^Xft ft o fc. d <r> t B . ^ v * > ^tt^ST 

m i ^fME^n 3 i r^m i sfbH2 9 ^A*»t: t^i^u c^^m^ij^ ^ 
7 \zmm&mm 2 7 ±^m\zm 1 mitrn 29^11:^?^. 

[ 0 0 4 6 ] 

( 5 ) m 1 sfbtn 2 9 ±.&vm 1 ^iieii 3 1 ±.\zm 2 mitm 33*«iii60n m<^ 

flifflc^^-t-So m2sfbrH2 9 ^r^^^i: LT. 0J S i H 2 C 1 2 S^NH 3 ^JI 
fl-^'X LfcJK 7 0 0 'CgH<7)fig*ffT^iJ±C V Dfttftf^ Z t S (0 2 ( 

e) ) o z^mmm\z ^nit, m 1 ^«@e^is3 1 T^gftiij? t . m 1 sfbrH2 

[ 0 0 4 7 ] 

(6) m2sfbr1I3 3±tc. fJ^tf7'^7.^cVDvStcJc , 9TEOS)31^±tflL. SOG 
dft ir'T'¥±§ft LTHF«*tflI 3 5 tf^tS. I 1 ^WSrZ^JS 3 1 ±^JSW*feiSfli3 5 
^P)fS<^^i^tc x^-jj>-;u*0^-t* o ^<?>|it. X^-v ?Stci •) A 1 S i Cul^ 1 
5 0 0 n m@^<^l]il?tc±tli L . ^S«IIR«»f & -y ^> rf^^ftc «k •) A 1 Si C ul 



s^ic. ^ -v ^ -5 - *, 3 > ft mm 1 1 t . m *. it y => x -? c v d m \z & *> . i o o n m 
nm<?> -f => x^mitm s 9 sr^ts ( m i #i. ) . 

[ 0 0 4 8 ] 

in 3 it . ^i B H B y zn> '*9 — > ±\z omnium fr^zm^ t %k\,->Ma\z fcv^T . mi 
t/t ie ft: -tig mmitm 2 mitmm (nm) ^^l. iiu^fix 

[ 0 0 4 9 ] 

(m 2 Sfbfllj?ML (Onm) ) T* li . IfiMH ^ *M lc J: 0 H B H x 'J 3 
y >•< 9 -x^iftffiffili 7 0 0 0 Cl/U ( & K Jl M L ) U 6 0 0 0 n/D (^JMICM 

y <) n y mitm~x°mt) nx o s * i iz-ttut, ±.m iz^muium & & u &iz 1> 

h ~f s Hr x 'J n > n- ? - > |b] c tC f § C t^T'S^C i: ft* 3 0 3 *l t c 

J; ►) . H x 'J n > ^ ? - > fflctftft ^ SO §P L o o . H B H y >) zi y ^ 9 - y co ±m lz 

[ 0 0 5 0 ] 

El 4 it x H x M n > ^ 7 - y ±Jc ^JRIfi It Jl b*2h2>Mn£M.\>*Mnlz}s\,*X. II 

mitm^mm* 5 n m t l . 12 SfLJUjf^ft^ ttt i^x 3 > 9 -y<r> 

mtfim^^it^m-tmx3h^ a mmitm 2mitmm (nm) iti4ti#^ H B H x ^ 

fl ti uuidt^sc i: fc* ^ £ , 
[ 0 0 5 1 ] 

13 5 It. 03t^D*ttT\ 0 3 [dt^T^ISHrx ') => > ^ -><^fif/ifI^jN 2 < L 

fc^tov^T, H 2 gft$IJ¥^3£ft2 i: §<^#^ H B H x ') u y ^9 - y ^fij/ufi^^ 

^-t eit*> s . tn$6 a m 2 m itmm ( n m ) * ^ l . it n x ^ ? - > 

fft li 13 er Is] C fft i: £ £ z i: * s t> ^ ^ . 
[ 0 0 5 2 ] 

13 6 l±. 13 4 i: TO C ^frT. 13 4 tcit^T #ISH. x 'i =i > ^ 9 - > <?> fi f/C ft ^ ^ $ < L 
ft* ^i" 0 T* *> § . tH$6 ii m 2 s fbfliJ? ( n m ) * ^ L . tt H x V =i > ^ 9-y 

ft ti H TO C fl i: 4 -5 Z t * s ^> -5 „ 
[ 0 0 5 3 ] 

§ ^ =5: jb^c frfr> h -f x a x n y ■ 9 - > • <?>i&JSM * TO c ic i" -5 c t §5: 

i:***?^*. cute J: •) , #*p^t x =i y >■< 9 -y <r>&$ki$.%U\W L o o . #S B B B y ^ 

[ 0 0 5 4 ] 

13 7 ti#4p#^g<^ft!L^^SfefJ^^i-»fffll3T-cfcSo 13 1 t TO c B6£ S -f g& :5Hc H 
TO c ff ^-^f4 L . *tib<7>&ft<7>ftm*m.Wlt&&'tZo 

z<r>mnm-?i* . ^mmitm i _htci3 1 (Dntkmj- 2 1 ^toc «3t* t o 3 o<^© 

Slf 2 la, 2 1b, 2 1 c Jb*0*£3*i-Cv>£ o 

ftl/L«T 2 1 a _h^^©frt*T 2 1 c ±lclgra*fei^fli 2 7 SVl 1 SfbH 2 9 $4LT 



m i &mmmm 3 1 tixv^. 

[ 0 0 5 5 ] 

m 1 ^fsie^n 3 1 <^/£4M^#^JS^*fe;»)ji 2 7 _hic^/&£ ti^m 1 Sftis 2 9 
_hici? 2 sftoi 3 3 ^ffM^iixv^. naif 2 1 c _l<7>i? 1 ^mmmm 3 1 
isitc fcv^x . m 1 ^i»E*ftj§ 3 1 ~r<r>m i sftjn 2 9 ^i^xi i &mnmm 3 i <^mm 

±^«^icfcv^Tm i mitm 2 9 ^m 2 mitm s 3 tixv^ 0 

[ 0 0 5 6 ] 

z<r>mmm-?l$ . PMOSF 7>yX? .h^t^lcfc^Tm 1 SfLOl 2 9 ^71 2 sfb 
J! 3 3 £ tiT -5 J: -) tc L PMOS h 7>y x^f-F SHLfli 9 Affile 

[ 0 0 5 7 ] 

HI 8 s 07<^ftKif 2 1 a> 2 1 b, 2 1 c 2 3 <7>&tft«*fti-|3T*><5 

0 tilitiSJ/C^^ 21a, 21b, 2 1 c L , ^filifefS# 2 3 ^SJ/ifi ( Q/D) 

i&tt^T- 2 i c ±.<nm i &«ie*&n 3 i cofcffi ffimza^xm 1 ^min 3 1 T<?>m 

1 mitm 2 9$iuxii ^wemji 3 1 ^mm<^m 1 Sftiji 2 9 ^vi 2 SfDSi 3 3 & 

RfcS $ tlT o § fil/i«T 2 1 c <^fi}/L# 2 3 tov^T, ^HtlS* 1 ^] £ T?*> o T 

^si/cist- 2 1 a & v 2ibk a ^ to c x&^ x ^ntam^m^ b&zz tt* 

X% * 

[ 0 0 5 8 ] 

0 9 lis 07^ftKlf 2 1 aSV2 1 b tft^if 2 1 ctov^T, II sfbd 2 9 
<7>$IJ¥^ffc£ i: #<7>iB;tfL# 2 3 <7)&ta«*^-t0T?*>S. tilt til 1 sftfllJ? ( n 
m) £^L. 8SWn;tffici7i#2 3<?>fitfi;fl Cn/D) ^^i"o 

f? 1 mitm 2 9 <7>lgJ¥^rt:3 -t±3 3 t ic <fc 9 . ntKM^- 2 1 a^V 2 1 b <o ffis tfi ft lc 

[ 0 0 5 9 ] 

0 7 fc^LfcHftuwii. m i 2 %#naic ltib^ l ^M^&^jMJtcfc^T 
. _Liei*i c 5 ) xm 2 mitm s s trz&. ±.mxn ( 6 ) x > 7 ^ - > ? >i mm 
m&mm-&¥fij&-t zm\z . -wmmm^mRu^ v rmmiz »?m2sfLJ]i3 3^m 

1 sfbljl 2 9 ^SJR^ icl^ii" s 3 tic «k »J S 3 t fc*T*£ So 

[ 0 0 6 0 ] 

m 1 0 ii^i|#^g<7>^ ^icf&*>nite0j*^-*»fffieiT?*>5. 0 1 to c ii^itt 

ic i± TO 1: ft L . %nh<r>ffifr<r)tEW%m.W\t'£&'tZo 

Z<7>m&W~Z\t. SP^fegI3 5 £/ s T /B M h IW Ic T E 0 SI3 5a. SOGI35b 

. teosi3 5 c^b*^ mmmiz & otidi^htu 5 . $ ^ ic . mi ^mie^/i 3 
1 (D hm<^m 2 mitm 3 3 s tix v^-s . mi 3 i <7>±.ffi<^m 2 mitm 3 

3llSOGI3 5^)X7fM' 7 ^ Jmil if tc TO W tc "t KH S T*S5. 
[ 0 0 6 1 ] 

z^mmmxit. m 1 ^wsems 3 1 0 Gi3 5 b ti-cv^^-?, «ra 

*fe*£Jg 3 5 lem 1 ^Slfi^JS 3 1 hI2 &Jff£$JB 3 7 ^mf\^J tcfi^i" -5 tzibco^ >v - 

*- ^ ^amicj^^-r s z t ^t°s . m 1 &mm>mm 3 u 1 2 &mmmm 3 7 <?>jittx 

4 4? . mi ^wE*iig 3 1 tic am 1 mitm 2 9 frmi&z nx^^cox. 23^ 
f^f^^Mos h 7>yx?^L§vMifitKitt^3h^T*§^ 0 ^'btc mim 
itm 2 9 hi 2 mitm 3 3 ^^jf^^^i^tiftijiJ-t § c t scot*, mi mitm 2 9 
sv$ 2 mitm 3 3 icov^t^IpH^ ^ > ^* 7 -x^j&^Mic-^-^-yr/iSii^JiJ?** 



[ 0 0 6 2 ] 

zcomffi.Mlzte\^x N HI 7 LTlftBfl L fcHifefll t fsj+itc . pjf S « ^ ^ 3? 

1 mitm 2 9 Jkum 2 SfLJH 3 3 ^MHtillzVk^ $ tlTv^ £ & ■? \z t X t & c tile J: 

[ 0 0 6 3 ] 

in i i ii^ii#^a^^ h\ztitL<r>mnm-&5F-tisrmm-?&2>o m i t m tiitstt 
±tc mzizmmb* 5 - 8 o n mmm^mmitm 4 i hm^tv^ * 0 miht 2 1 

UN MO S h => > x* x 57 _h<7>l&$Ht:®l 4 1 _hlc l^iJx. lidi?^ 5 - 3 0 n mwI3 SfLJH 4 
3 i)*Ml&$ fiX^ 13 SfLJH 4 3liPMOSM>yX 9 <r> ttff^/&£ tiT 
# . fzfzL . P M O S H 7>y A?ll:^13 1 ftJS 4 3 fc*J|3f£ 3 tl T u X t «k v^ 0 
[ 0 0 6 4 ] 

ctfoHfitefjTii. i?3sfL)S4 3 jc *> N + r- hf« l is P + r- hf« l 

S h °? >i? *9<nb => P M S O h 7>yX?wL§v^ 

[ 0 0 6 5 ] 

3<7>HflteiWlc*jv>T. EI 7 LTt&Bfl L fcHJfelfl t IsJtilc pTr £ </> « t& co m 

1 sfbUI 2 9&^I2 sfbUl 3 3 fc*iHRft ic S tl T § Jc 7 tc L T «t Jc c tl tc J: 

[ 0 0 6 6 ] 

in 1 2 a^-ft^g^ ^ iztfL&)mM.m^^-?mmmx$>z , m 1 i: lactam* nfc 

g&#k:ii|gj cft-^fctf L. * ti <b <?> t¥ *ffl it WiSi" * . 

i&\z\t, Nllii l 7 cotth*^ tl*inr*fo$ ftX is *) . Y- V m<tm 9 % <fV t T . 'J > 

itc? tifcN-r- MS4 5 . >j£f&s tifcN-r- h mm 4 i . v^mmznrzN 

«*>^*fc&agjgli. #iJ£tf. N-r- hti4 5^7X1 0 ls /cm J -5 X 1 0 1! /c 
m 3 . N - r- h mm 4 7**7X1 0 U / cm 3 — 5X1 0 1 V cm 3 . N + Y- V mm 4 
9 b* 2 X 1 0 19 X c m 3 ~ 1 X 1 0 2 0 X c m 3 . P - Y- V mm 5 1**1X1 0 1 3 X c m 3 
-2X1 0 19 /cm 3 T'^5o 

N H 7^^«^5tc p i«i 1 9 </>nt^ fi^nr^^ nxs* *) . Y-vmitms* 

>3£f( £ iifcN + htft5 3 $ tiT s . N + y-hfft53^)^ 

Ste^ilSli. WitflXl 0 2 VcmHUT^^„ 
[ 0 0 6 7 ] 

c ti <b <^ h > is 9 co * ^ ^ >i ffifr^ m — mf$.\z~? & Z t IZ J: *) . r - h tftw^i 

t5 Z h * S T*§ 5. 
[ 0 0 6 8 ] 

EI 1 3 iz. 'i>tIILtr-h fit toNMOS h 7>y x?tfeit^r-h fi 
^ftjjtfi t L # vWfi«JBE<?>H^*^-t. tifiia r- h mm^ntfiii. ( K n/D) . i&iiii 
L § vMimff V t h ( V ) 

EI 1 3 **<b x NMOS^7>yX?lcfeuTy-h ftffi^S^fft^^fb** L § vMft^JBE 

z^mmmxit. m 1 ^^mLxm.mLfzmmm tmmic , m 1 i£i 2 9 svs 2 g 

ftJg !b*ff^^ $ tlT v> S co X . H is ') =1 > ^ 9 - > ^©Jjtfi^ Ib] C \z ~? £ Z t^XB. 
H is ] ) =1 > ^° 9 - > ©Jjtfft * ©Ji3 L o o . H x =1 > ^ - > <7) izm 1 ^ 



[ 0 0 6 9 ] 

1 mitm 2 9 &Vf? 2 mitm 3 3 ^ilKlSlcl^S 2 tlTU § i^lcLTt iu» C tile J; 
17 $#ILTl£ BH LfcUlM i: |sj f$ <0 #1 * <b tl * . 
[ 0 0 7 0 ] 

[ 0 0 7 1 ] 

e.rtm^7 5 ^^<^m^^M^ 7 7 ic^stT^-t^ < . /^mj±f&^[Hig& 7 9 

"bftTv**. /^fl:i±%^[HlE& 7 9 14. mWimm 7 5 t)*mm$ tl* Atltitil 1 ( V bat) 8 1 
. mmm!±%L±\a}$& ( V ref) 8 3. MSietSS (itRlHlBI) 85. ffl K 7 >f £ ft f$ 
t^Pft^*M0SF7>yA? (J^T, P M 0 S N => > it X 9 t l&iB-* 4 ) 8 7. 5> 
SJfiJ/ti^R 1 , R 2 ^^tiJyM^ ( Vout) 8 9 tfxTi^o 
[ 0 0 7 2 ] 

femj±¥t$i®W, 7 9 <0«f gJttggg 8 5 711, tt/^SffiST M0Sh7>yAn7^)y 
- h HffitcJ§ic2 tl. Jx$£A>«T (-) tcS^mi±%4L0E& 8 3 fc> <b *i£«JEE V ref** 

en ^jn § ti. ftmmAtsutt? ( + ) ic ai^*ff v out^sfA*TR i t r 2 T^su l ^mj± 

fc*ftl/jn£ti. IKIfR 1 , R 2 #9J*JEE 18JEEV re flc^L < §5 J; 7 tcftOiP^ 
tl £ o 

[ 0 0 7 3 ] 

Hffi^ft 9 ltcfev^T. ff ^ 8 5 ti^SittilsT. Jx fte A 7« ^ (-) tcSm 
mjEE^^@g§8 3 h*mffi2 tl. *m«JEEV r e i ;b* EP fin 2 ft*. A^^^(Vsens) 9 3^ 

%Ati2nzmfe*^%m=?<?>nmi)*ftwmtiim=?R 1 t r 2 ic * xfrwi 3 ti-rvsr si# 
*§H8 5 <7)#jx$s a^^t ( + ) icA^^ti^o mnmm^s $ ^&tnz&ti%tir (v ou 

t) 9 5 * <*V L T ft-g&k: ft *j 5 ti £ o 
[ 0 0 7 4 ] 

HJI^ft 0S§ 9 IT'li, Mfe-f ^ % fitil 1 ^MJ± fr'm < . ^SOSt/Ca^R 1 t R 2 ic =k 9 
$ *lfc«JEEi>»£ig«JEE V ref «fc 9 t ^ v^i: § 14 MM *S H 8 5 <7> {±J ^3 )b* H U ^ ;u %jf# 
if L . PJ^i-^§^T^mjEEib*^T LT §T^fiJSJ/L«^ R 1 fc R 2 \z J: 9 tl^H 
ff^SllffVrefWTlc^oT < § i: vlt if *I H 8 5 <D ft tl L V ~* >i tc ft £ = 
[ 0 0 7 5 ] 

-A£tc. m 1 4 ic^ L£S«JEE?I£[hIS&^EI 1 5 \z ^ L fcSJBE*fctii It . Mil 7' a 

■te x<7) ^ ^ y *rlz&m L T S S JBE IE £ [hI g& >t>* «b ^S^mffi V r e f i'Sliti^T . ^ ^ 

&$h\ztti&~t'< < . ^-fys^^T uxta- xm?<r>vim \z & *> ntftm^mm^m^m 
$KmT®m (frw\nvi®mt%f-?) *m^x frmntKm^^niJim-zmm uv^ = 

[ 0 0 7 6 ] 

% . 

H 1 7 1 8 tt. ^ <^^SOSJ/l0S&^ M 7 ^ f 00*^-* MT^h UlTf) O . 0 

1 7 14 t - - X*.Tgf3^<^ U >f t *? V fj^^ L . m 1 8 t4SJ/L*Tg^<7) L A t ^ h fj * 

[ 0 0 7 7 ] 

Hll 6lc^-tJc-7[c. SJ/L*TRbottom. m+MH (mi4iE^^i() ^ftKif RT0 
, RT 1 , - , RTm. ftKiTR t o p fc* «. fljlc 3 tlTv^* 0 JSSif RT 0 , RT 



1, - . R Tmtc It. &&tiLM?\zttlfe IT - - XifR L 0 . RL1, -, R L m fc* 
[ 0 0 7 8 ] 

[3 1 7 ic^f <k 7 tc. t --XlfRL 0 , RL 1 , - , RLmfl, <W £ ttSJafft 2 

oa~4 oaw n x =i > ^ ? - > tc «k *) w*fc s n t s . 

ftKlfRTO, R T 1 , -, R Tm^fitiSK^^ RbottoraPJ^^IlHlC-iiK^lcit 
An-t* =fc 7 *iTv^£ 0 f^^^s tSiKifR T n <t> ft J/C fiti . fijSlfRTO^ft 

|7l fft * & ft t t . Z <r> W it ft <7> 2 n fg T- * -5 . 
[ 0 0 7 9 ] 

0J*.li* 13 1 8 ic^-t J: 7 tc ftt/L^^ 2 1 ^fflv^ . ftfilfRT 0 % 1 * ft J/C m T 
2 1 ^fiftt/Ci: L . ftj^IfRT n ^ 2 n+^ftKlf 2 1 tc Jc *) iiSti. ftf/CiHT 
2 1 l±x 0iJ;il£_hieilJMJT*t£Bfl Lfcfc<*>**fflv*ib*i<5. 

13 1 8 tcfcv^T . f?A-AP^ f?B-BPI, ft^C - C n . W^D-D 

. ft^-E -e . f^-^-F -f ^v^-^G-Gmtt^n-en^BEifift^ ? -> 9 6 ic «k *) mm 

95 left fee £ tlT u 5 . 
[ 0 0 8 0 ] 

A*&Jg*±W -5 fc#>JC . -M^ntKm^JkU^ ~ - xm=f- h * -5 ^teftf/L*T ^ft^J lc 

C Jc 7 ^^SiJftJ/L0g&Ttt » Hi- X|fR L 0 , R L 1 , - , R Lm^ U - 

■f- ^-AT'tWt^ 3 i: tc J: 9 . Fff ffl <7} ft ?U ft ft f ft ^ # £ C i: ^T'§ -So 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

mi 6 [ztjkl rz^mmnHm^ mi 4 \z^ l ^/^mj±^^0g& 7 9 ^sijftt/ta^R 1 

, R 2 tciiffl-t § « ^J^^ftt/CJ^RbottomSfF^fi tfe L . ftSif R topSjt P MO 
S 1 7 y y x n 7 <^ F M > icJi^i" 5 o $ <b ic . ftRlfR bottom. R T 0 PiB^^j^ 
NodeL. X\tmnm=f- R top. RTmffl<7)«fN o d eM^)lliSfig§8 5<7)#lxi 

^fc B£| ^ ]gj ^ L 10 ft fit 0 5?§ lc =ktllJ^S!jftf/LtHlS&<7)^tf<^> S i 1$ ^£ ft _h cf it -5 3 h 
5<7)T. £«JEE#££IeI8& 7 ^t„^@iSt^i^Ki: **T-§ £o 
[ 0 0 8 3 ] 

0 16 KLTkLfzftWmtiL®&-&® 1 5 C^Lfc«JBEttailHlB&9 1 <r> ft $| ft tH M =f 
Rl. R 2 icilffl-t ttftt/Lffl^R bottomSttlfcJitftL . ftl/tlRT R top^ A 

t/^f 7 7 icfl^t^o £ <ble. ftK*TRbottonu R T 0 d^)Sf N o d e L , Xtift 
ftffeTR top. R Tmi^fN o d e M £ vf S it §M 8 5 Ixm Atl^rizmm-t i> 

[ 0 0 8 4 ] 

#^EtcFIS^ t<^TMi^ < . ^9JJBctalHlK*1i^./!:¥i?*^ST?*>tili3iffl-tS 3 
iiy>fiJftl/[[Hlg&^tix.^4 £ i|#^glcFI5E$ ii« t<^Tl±«r < . 



[ 0 0 8 5 ] 

s mft. nn. mutt tiz-MT'$>*) . m^m^^mm\zmm^ nrz^mn^mm^x-m 
[ ei a <?> ffi m * m m 3 

[ 0 0 8 6 ] 

[inn ¥mftmw.to-^-mm-%:^-twimmT°3hz „ 

[EI 2 ] Min^-a^-^SfefJ^I^BHi-^ #> <7> I ^ »f ffl 13 T *> £ . 

[ in 3 ] n >• -j ^ > ^ ? - > _l tc ^ w mm m v&zmtrt m^m □ iza^x. m 

1 Sfbdl^dlj?^ 20nmi:U f? 2 g ftfli I? * £ ft 3 tffcfc S^^Hx 'J =« 

[ 13 4 ] 'i 3 y ■ 9 - > _h tc ^« E*ftJg £ Mv^iS ic 4? v> t » % 

1 Sfb)]i^)Sj¥^ 5 n m t L . f? 2 S fbH 2£ ft $ * § <^#^ B B B x => > ^ 9 
->^fit/Cf6<^^ft:^^-tl3T*>^o 

[ 13 5 ] 13 3 t m c 3kfrX . 13 3 iz it -<X B B B x 'i 3 > ^ ? - > co© fafft * * $ < 
Lfz^coiz^^X . m 2 sfbdl¥^^ft:^ itfzt ') =i > ^ 7-><7>©tft 

[ 13 6 ] 134 irlsjD^f^T'x 0 4 lc it ^ T B B B x 'J 3>^7-><7>JB; faffi % * 3 < 
Lfct^lCov^T. m 2 sfbdl?^^ft:^ -tt/ci: S<?>#* BB B B x 'J 3>m ^-xofitfi 

[137] ¥i?*^H^ffe<5OllffiHW*^-tlBfffi0T?«>S. 

[138] 0 7wftKif 2 1 a, 2 1b, 2 1 c <7>&tfL# 2 3 <7>jft}aIt^t0T* 

[139] 0 7^)ft}aif 2 1 aSV2 1 b tftKif 2 1 clcouT, II sfbfll 2 
9 *>ffiSJ¥*IEfl:£ -ttfc i: B ^&fa# 2 3 © ta ffi * ^1 0 T *> -5 . 

[13 i o ] ^mi^mm.^ s ^> cffe^nffi^w^^-titiffflH 

[13 1 1] ¥^#^H<?>$ ^>k:ffc<7)||Jte«l*^-tlllfffiST?*»*. 

[13 i 2 ] ¥##t§B<7> s ^> cffe<7>ninw*^-tiiifffis 

[13 1 3 ] > £ J£K L r- h ts^t o N m o S h v > x x 9 izHl-f z> r- h m 

[13 i 4 ] -r + a r®mx & z m ^ rz^m^mm^ - mmm* 
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